Zinc and the diabetic heart.
Zinc (Zn) is an essential mineral that is required for various cellular functions. Its abnormal metabolism is related to certain disorders such as diabetic complications. Oxidative stress has been considered as the major causative factor for diabetic cardiomyopathy. Zn has a critical antioxidant action in protecting the heart from various oxidative stresses. Zn deficiency was found to be a risk factor for cardiac oxidative damage and supplementation with Zn provides a significant prevention of oxidative damage to the heart. Diabetes causes a significant systemic oxidative stress and also often is accompanied by Zn deficiency that increases the susceptibility of the heart to oxidative damage. Therefore, there is a strong rationale to consider the strategy of Zn supplementation to prevent or delay diabetic cardiomyopathy. This short article collects the preliminary evidence, based on our own studies and those by others, for a preventive effect of Zn supplementation on diabetes-induced injury to the heart in animals and under in vitro conditions. Possible mechanisms by which Zn supplementation prevents diabetic heart disease are discussed. They include an antioxidant action of Zn, insulin function and metallothionein induction. In the final section, the future of Zn supplementation for diabetic patients is also briefly discussed. Although Zn supplementation has not been clinically used to prevent diabetic complications, because several issues need to be addressed, the fact that Zn supplementation is being used clinically for other disorders encourages us to explore its direct clinical application for the prevention of diabetic cardiomyopathy.